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Th l s report has b m m  prrsperw +cl share the 
Intcrmm?tm t h a t  rl, have getbar@ ' r  t h i s  
y m r r .  r f t h  othor sc ! .~ ln * is ts  who have en 
Infwer* In p 1 v p l r a  :mq.wo-nV. 
I n  ? h l r  y r s r  ?h., v @ )  u#, o1 bs?a 
C O I  I u ? ~  ha1 r ~ p W b d w  ?O bC\ 0 ~ t e n t  that : t 
Is no lon~er prr#:+fcal *a print I t  a l l .  
Thus, In WS* CslSaS S'-Ur. +he b e t a  
prov1dd.  A n y c m a w l t h  en in+ . r rea *  r the 
Alosr d(lrf8llod data S ~ O U ~ C  con?act us t o r  
further Intorma? Ion. 
I n  ptevlour rclglcwcts ru) hlrv l  Introbucd ?hi@ nllpor) of oorC 
wfth r s u i  Ion that ropcw?d upm rurveyr of She pa8S cwW 
p-I- pIgrorrp+rr s t  IDISAT Icroar IndIa md 
latwfir l t  Icmal ly  whuowu w hove oppoctun f t y  t o  *awl, t h t r  
phm* of Our work 1s nom c ~ l e * *  end we e n  prapwlng tha survey 
de?a of sov.rel ywrr far publlcrtlon. 
C 
In 1982-83 the par) csumd problmlr on plgampme a t  ICRISAT 
could parhops tmst b. d+u=rlkd cr we~cwlqp* or mnorrrrlw. 
Tha wjOf - 9 ,  OS u ~ U O ~ ,  W @ 8  a ~ h t ~ h  b ~ l l d  Up 
t o  v e r y  large pogule?lcms on p Ige0np.a In lato bwmbaFD+crrrb.r, 
a fm r U l k s  Iutar ?hm In r r 0 ~ 9  pravlour yaws. Thua th, early 
w ) U ~ ! R ~  r SOYF In S u ~ c J u l y  md f l m r l n ~  I n  Octd,er 
t.rrd.d ?a mlas the 0.Jr rttc)tk# by t h l s  part, but tho t l r ~ t  f lush 
of 9 mfd ao*url*y cultlvrrx In Our u n p r o * ~ i c l O  platm war 
v I r ? u a ~  l y  destroyad by w, The @ ? t r k r  by t h l 6  p a t  on 
p l p o r t p a  8 b o W  In  Jenoofy so that tha papuletlocrr m i  ?he 
tlwwlng tlm ot tho I ma?urlng p n o i y p m  w r o  ~ m e r e l l y  
ro loqf  wal y lor, 
Tho hywrogtuen rp. w e s  w r y  cor#lrorr In 
the pads in  many f laldr, W h  In  protllc+od end unprot.ctd 
condlffiocrs, Fortunstoly i h t s  past Is nwch Ierc e&undmt I n  
f a r w r s t  f l o l d ,  than on wr rasmrch Can?mr. 
Am usual, u n y  Othw I n s u t s  fed u p  cur p f g ~ 9 + 8 %  a t  
ver l o u ~  s t e p @  dur Ing crop ~rorih, but none wes of real l y  
w l dccipresd corrcwn. 
In our o t h r  trlal cmters, at Gual lor end HI$&ar, tq~IJD.fh;lr 
w e s  rolst lv* ly unlrpor+@nt m plg.onpe8 In t h l s  yaar but  the 
podfly res r e l e t I v a l y  canon,  p~rtlculsrly a t  Crallor. 
Our ccoopwatlve nct'rork of l igh t  *reps md -J 
phacor#re traps m t l n w l d  t o  pror ldo  v o l u r b i e  ln fornr? foh  on The 
Incldwue of )Ikl_lathir, throughout Indls. Data f r m  t M s 6  tr qln 
, I l l  bm repw+ad s.gsrat@lv. 
( b l  b f l n l n g  the $cra@nlng tuhnlquar  and trfrl l t h G b O 1 0 n r  
part Icular 1 y In  ulut tng 1 In- rrr Isrent t c  -, aodf l y  end 
rlth nul t I rer l6 tmcro tuiorr. 
( c l  I ~ p o r e J l o n  of the p r a l r l n g  p l g m p e s  ccrfttverr snd Ilncr 
Itr a brmdlng prqjrmma for past r o r l s t m c e  In coltsborstton w i t h  
braodefa. 
( 6 )  Scrmlng md ~ l u t l n g  th Ilnee from the crosses dewloglrd 
by br-rr that  @rat 
brlstenf t o  sttack from Ind Iv idur l  major posts; less 
$ ~ ~ * p t I b l @  I W K . ~  f ~ a  th@ p . S t  ~411pl.h; t o l a r a n t  t o  p@st m e  
( l n c l u d l ~ g  the w m p e n w + o r ~  h a l t )  and y i e l d  w e  than the c u r m n t ! )  
u t l l l r d  c u l t l v a r f  unbar t h  fvmrrl condltlons of no, or mfnlmol; 
I n u t l c ~ b e  usam 
( t )  Studla% on tha srcchsnlsm ot reslstmctr 7 1 1  *be pest ' o I o ~ c c ~ ~  
md lass 6ur~ceptEble l Inas In collaboratlw & ' + t i  other d l u I p :  ;rlcs t u *  
p a r i t c u l u l y  w l t h  blochmlutr both st I G I S A I  ant at the Wax-Ptsmk 
I r t r t l tu fa  for Blochmlstry rt Wunlcr~, 
Thls y*rr r+ cmduct+d s e w r r l  trfslr under loc input condltIws 
m our VwtIsoI ~ t I c ~ ~  fr- b l a k s  BUS-7B. -28, -5A ano -50 a+ 
P~tmchoru. h n y  of th. t r l a l r  end u l ~ t l o n s  wre gram 
rlrultm+oucly under protactod m d i t i m s  on tM Vwtlsol block W-6. 
$orrot tM prcmlrlng llnm w e  alsc. Grown on thr Alfiwi brock 
(RUSdC) for blachmlcsl studies. An 6S(HI  of 3.25 ha was cwermd 
u w r  th ls  proJut  a t  P e ~ ~ h . r u .  We blso tasted soate of wr early 
~ T u r I n g  cuItlvers aq th* Hsryans Al)rtculturrl t l n i v a r s l t y  'arm at  
H l s u r  (on block 25; 0.1 ha) and t h e  n l d - l e h  n d  late ns+ur: i )  
mIatlonr m e  t8t~i.d for podfly susceptlblli~ a t  the Cot 1.0. of 
Aprfcultura Fame Grrllw (0.25 ha]. 
A t  Petmh.ru@ endosulfn was u W ,  dlrwtt., ne': '; . h e l n r t  the 
H- Mack frtn f l a v l n g  onurrds on th. sprayed block. For 
raduclng the ~ l t l p l  lcrtlon of tho hymoptarm pert ( T m m !  
rr) elm rpraywl dlmthostcr. 
OII 81 I the Srlr l ,  of plcolrlryl u*lrlfir pmqs nn coon- H 
th pddlng rtqa. w e  h8rmt.d a t  ?a r)urlty n( mt 
6- nulruwrts n c a  tuor0ad frcr pad suplaam Orr lran of thoc, 
t.rIr!r ua COIIUW thr) 0061) tot 4 0  m~ l l r~ l l l t a  In hK) plckl-I 
om frcr  th. flrrt fluah, whlch i n  mmo trtrlr hr(l barn l 8 ~ ~ l y  
dklltroyd by U , m  rrnd fb fro+ ihr,  c m p u f # y r  or 
r m  tlurh, Wmhd porl -4- a mpllratd 1MJ #nrnW 
umrdIyl to  tb l r  4- chwac+uIr* les md w n r-dd 
percrrtrg p d  d r r g l ,  cmnd by Jop ld~ twn  bor(1r6 (wII I I~ 
1 ,  padfly, h ~ t u r  ( T M I P ) J I ~  ape) MU bruchfbr. 
?ha Wrl percmfaga of pmt crufisd pal wrc r lw dofu111nd~ 
t h l r  caronly belnq Iws t h n  thr lu of t h  ~ n d l v l d u r l  prcc+ntm, 
for sam pod8 hod barn rtfackod bv -0 then orre pO#f QMW101 ~~~~ 
n b  p lo t  y l r l d a  of dry -8 uere w m u r d  ~ l f t b r  thrwhlng, 
Our g e m p l r r  ncrrwrfng b l w k  wa8 IO.~  a t  thoand of JUM 1UU2. 
UlsrrepIlcdcld DINS ot 329 nrrr rcico8$lolns and 33 m?rlos rhlch frlted 
t o  prodwa snv roru l ts  In provlour t r l a l r ,  umra $awne fh(, plotr,  olch 
ot f l w  h l l l r  w e  groupd In  block8 of 25 r n t r l l a  o u h  lncludlrig a 
chrck cu l t l v r r ,  E r h  blocSI war bofdarod wlth Inte$?or raug that h d  
boat Knrn 10 days curl ler; thw IncluWI a ~r lx+ure  of Pwt A t ,  Purr 
Wtl, T-21 and I-1. Tho check mtrlrr ,*r@ 7-21 (early) I@-1 (1116 
n t u r  l t y  1 m d  W#)-15 ( lrrto mtur fng) 
A t  m t u r l t y  Indtvldual plmt, nro reluScld for roducd 
suuopt lb l  I I t y  t o  the mJor pm*r and hlgh y l r l d  lng charutors, 
I u t u ,  ?ha pods ware col lu+od from @ u h  antry find pod d m q p  
sssesurnrtr -0 ..rk, k 0btaln.6 u u t u l  rerult f i  t ra 555 ontrler, 
Out ot iW+, 37 l n d l v l d u a l  p l l ln td  l l n m  w r e  ~ l u t o d  for t u r t b r  
tosting In rep1 lceted trials In  Khrr l t  1983. 
Bcwor dhly)o was hlgh In mt ot tho l l n o e  but r fou rhwod r 
a t t u b ,  A wlwr of 91% pod borer d r r g  war rocordad I n  
orrcr miry. A f.r of tk cn?rlos had no podfly d q ,  tha #1)r11~#l l  
r+oordod balng 801 frarr ocro ontry, kww# hpmaptwn Infos?rtlcm 
urn netlcod In of tho itnos and b rsxtnun of 66,?% p a l  drry)o by 
t h f s  post was racwd+d. 
In the m c h  for kn,u tolerant and loss fiurcyrtlble o r t r r  o r r l y  
p 1 - p  I lmr n t w f o d  ot t)wl broaderst dvmcd I In@$ of 
this urfwrl4~ md slm r fwr selrc+Jma fro our p m t o u s  9 r l a l 8 .  et 
H l s u r r  In  tw W r l a l s r  m c h  r l*h 3 r-l I&oc;. CIow #p@clng was 
used In thaw t r l r l s  (37 cm x 20 a). Om T w t  WH 001W(uctod undar 
p m t l c I k  t oorrdltlcmr and th cdhw rus protoctcrd ulth plntlcldo 
applleatfons on 8e8 block. Counts of parts md b r y ) r r  r r ~ a  fecw6.d 
I )  fnt i lC~oIs th- ?h mmm md W h  th t r l a l s  w e  hrrw8t.d In  
rib(burd+rm 
In, 1W1 re cc1r~t .d  PC alngir plmt ulutlons fra ?he 
brwdwsj extr 6 a8r i y u t w  lrl grown i t  W f r m ,  Hlrur . n* wad 
f r a  th.H pint$ n r r  w m  i n  en o b w r r t l o n  block r t  ImlSAT -tar 
In 1982 rlthwt r8ptlc8tlm. T h y  wre w n  In plots of 2 tar 01 1 rn 
In r pertlct6a trcn block (BUS-76). Vhuei obci.rvotlons und 
ututlmr n r o  c r r r l d  out rt pod lrrJ I Ing md r l  ?tr(, uturfty 
In wr etfmp? t o  select p .s t  rasf l i~mt /?~l~rrnt  p J U l b .  T M  
Inc ldmccr mar w uvwe that  no I l ncr nrd m a  thrn 'JX u n d q d  pods. 
Slx  prqpn lr  rhlch shoed l r r  dump and producrd h1gh.r ylrld8 thn 
tho other pll~lfr IWO wIu?ul trm them plots fw repi lcrrt@d s a t $  
nrmt y a w ,  
Th.  ~ l u t l m r  f r a  fha 1981-8: glnplam r c r m l n g  block nd tho 
tntuertlng r u t e r l r l r  col1ect.d tram other p l u o a ,  tor rh lch  the scnd 
q u n t l t y  rvel  labia urr not rut flclmt fw thrw rep1 lcrtlonr, l e r p  
plot  trlrlr n r r  grorn under pstIc141,  frm mditlonr In b o  
rrgl lc8t) rrrl l plots ( 2  taws of Im)  for further obwrvst ;or mQ $- 
mltlpll~lflon. ?her@ a 65 xuch  I m t r l * ~  that wore conpard ~ l t h  
C' c?mCk% of epproprl6** mtur l t h r .  From these &serv~ t  lop 
trIeIa r dlrc8rd.d 411 tha ~ ~ ~ ~ p t l b k  .ntrI@s i a g ~ l ~ c m ~ y ~  
w lc t las  to b, crrrlod forward t o  *ha s w f  iwson's  l r r p  plot  
tt lrlr. 
Thr I l nos md cu l t  1 vrrs u lutmd t rm pror I ous pars '  tests wrgi 
hlW -In I n  bluwod Lat t lcr  Squrr hslp (BLSD) t r l e l s  ulth 4-1 
npllcatlonr lndlor In WID trlrlr  with 3 rrgllcrtm. 1 0  our wqvmr 
of twtlng n d  furttw relrtlm. Each trial m t s i n w j  sntrles of 
nl rtl nl r narrow wtur i t y  rang, (81 nrsurrcl by drys t o  f lower l ng 
md n l l  knan chUl cultlvrrs of the qproprlrte utrrltv.  
The bu l s of ~rmp i ng tho rnfr l rr ues on *ha n u k r  of drys t o  
f l o m l n g  -dad for thnr potyprc i n  *ha 1981-82 unrprayd 
twts. thr m p l n g r  uarr u tollas.  
ECR 1: : 
b,  lvbturltt grwplng for &.SO - trlslr. 
. . I--- .l l l  -- - - - .  . ... 
krctl& Glr t o  No. ot mtrlas 
groups tlo~rlng of 0LSQ trlsis Checks 
A l l  the$@ ~.al@ctlons n r r  sour\ cq the rno of June 1982, on plots; 
S r a r  ot 4 rn I n  the FIBO t r l a l o  cmd 5 rows (75 cnr apart) of &I In &.SO 
trtrls, both  In the pesttcide tree Vertlsol (BUS) araa, 
In thr RBPtrl.1 of .wly-.ld vtur lQ cultlvurs on the pes+:clea 
f r n  bloc&# nr Inct~tkd 14 wltrler, Thr, data from then ontrles are 
g l m  In TIllbla 2, The t@bl@s Includa &?a1 i s  of th. chwscters for 
rhlch the ontr tat rcwu solact# i n  1982 rI?h abbrsvtrt Ions 8s to1 IWS. 
T a l e  21  '.rtlng ot pi- rrlutlon$ ( E u l y - . l d  wturl)y) In fh@ 
par+'c idr lrrr DImL BUS-%. Plot a t @  f row8 ot 4 r x 3 n)& 
IRBC'.  
I)- I--I " - - U I l l l ) l l ) - . b . r r r r r - * * * . C . - L  r c * r *  u - r r -  ur-r-e 
b y  r fc PC@ 6mqpmsn8 
Ent, CultIvrr/ f ~ c ) I N ~ -  - ~ ~ - w * - - n * - * .  *......,. r l @ l d  ~hrrr,,  
no. 1 1 ~ s  I n$ Borw Pod- My. Tot#] kg/h@ c t u ~  














Arclln fl trmrfo~tlon war vsrd for the mrly6lr of drtr. 
Ftguros In paranthasis err  transfocnrd valua,, 
0 .  For abbrevlst Ions m page 6 ,  
Nine wrl y m t u r  it! md 16 r l d  #tur fty ~ l @ c t l m @  In the 
sdvancd s t g  of t e s t  Fng tqptbr rl t h  7-2l in  tho early and Wl 
and PPL-SO-I-+@ 4s chuko I n  tha rrtd group w r e  planted fn &SO trlals 
with 4 and 5 r a p l l c s + l m s  a h r  i n  tho pastlcldu f r ~  block (BUS-78 
md -501, Tho r w u l t r  of thew trfslr sra pros@nflrb In  f d l a r  3 and 
1, As I n  tho past  r@ have fouod brwrefi? through *tie rduction of 
twldual er ror$  when usfrg b r l a a d  rsttico bqusra derlgns In pl8co of 
rsndorlud bloclrs, 
tMr8 was savere Inctdmcr a0 the aarIy..rtd and n l d  
v t u r l n g  c u l t l v r r s ,  The early f fac l r lng lw?ur !ng  cul t lvc l r r  ascupd 
tho paoh Inc ldmar  so s W e r o t e  tarei of mu d m q p  8 recocdd 
In thls t r i a l  (fable 3 )  rrnd r ~ l s t f v a l y  pod yields w r a  r m d e d  fro@ 
t h i s  t r l a i .  
. -.. , -- 
Dsyt t o  Pad d m  W~WI S 
Ent. Cultlver/ f 1-r- - *  * -  - - -  Y f e l d  
Ncr, Jtner 1 ng Borar Pod- Ny. Total kgmr 
f I Y  
-a*. .I*-..!-- " .*--**..-. .r rr.r-rrr--.----.r.r. . ".#"--*- r --* * 1 .  .+a,- 
$,€, of ~lllar\ & Z888 1.23 1.02 5 . U  118,Z 
c, v ,s 14.7 54.8 48.8 1o.e 22 
L,S,D. a t  0.05 9.59 4.09 w 10,21 585.2 
Eft  lc tancy aver RBMl 118.4  135.0 - 115.0 101.3 
TOir 4: Capubcm of p1pp.r ~ l u t l a n a  h i d  flarrlng) In W 
#1?1crc f r r  block #km. P I O ~   IN. 5 ma 01 II 5 rap$ 
rRSP1, 
... .r-rrr. .. .. - . * . . r , * .  
S a E ,  of -8s f 1.69 (1.65l‘ 5 8  1,29 15.6 
C n Y a I  4.0 42.6 46,6 3.0 84.9 
1,SaD. a t  0.05 4 (4.73?' (4 .531  3.73 43.2 
Etttclmcy over F(gO rlS 123.3 .1 102.7 102.6 117.6 
* Arcrln 4 trnrlcrrtlon ur$ u w d  for the mrlysrr of bate. 
Flguro8 In pwmth.wc era t rsnsfomd vrlw,. 
" For 8bbrwlrtlon8 wo p q p  6. 
10 
Tha ~ r l y q l d  n d  mld rturhq c v l t l v ~ ~  rhaW a vary hl$h lml 
of k c w  dmsgr t o  pod# bnd f)wl yleldr m e  grrufely aftcktM (Table 
2 ) .  One of our ulrctlon PPE-45-2(Y) with plla f larrs QW@ thr 
msrlw y l a l d  of 868 &@/ha, t h i c  me$ in  cont.fcrt trr the ylo ld  of 33 
k g / h r  trm *ha c h c k  8Dbl. Only t.o w l u t l a s  PPL-43-2(Y) nd 
ICP-10845-€2 gsve s ~ssron#bI# nub.r of d a m p  frm pws, tb t a r r  
hev l ng f larra err l iar  thrn 9 hr olhrr wltr iar mQ l rttw wrr 
re l , t lvq ly  l a t e  f loww tng. e 
)ha a a r I j  t lorlrrin$ group ( '&I* 31 r wl#?lm frm 
brrrderrt Mtrr Is1 1 3 1  r. Prebhlci  mG m l n t e ~ g m e f 1 ~  cross 
1981( 16) gav* the highest y le ldo.  In thlr trlrl  our wlution 
PfTIJS-2 gev, cr very poor y l o l d r  thlr res s result of 0 poor plent  
stmd md bsuarre boror and hymnolpler tw dmegca, 
I n  t h i s  group we s a n d  16 entr in, lnclvdlng 0 1 1  md 1 ~ 7 0 K I  8s 
th. chocks, In en 91th 5 rrpI lcrtn under portlcldr trw 
condftlons, I n  eddl t lon ,  i n  the advance s t q @  t n t l n g ,  9 rnblrs rrrr 
In 8 BLSO t r is l  w: th  4 ropl fcstas  on tb portlcldl frw block, 
Tho r e w l  i s  era presrntad 1 rl T&b l ~ s  5 wrd 6, 
The rntrlrs I n  ihosr  t r i r l $  s u f f r r d  greet losses to w, 
8s the florsrlq and tandor pod stlrga colncldd rlth tM prrd! actlvlty 
of Irrvw. Wr, d l d  not harvest the fw pods oval l ~ b l o  for tho f l r s t  
plcktnq from the R K l  * !e l .  Alms* 811 podb that -to prescnrt cm the 
p l r n t r ,  had d - p .  Pod s w p l r r  n r o  fdrm In tb ~lcond 
olcking (mid March 19011 for tha dregr rrwswenir, end t h e  plot 
yloldr wmre a loc~  abcerfalnw a* thst  ttm, i n  t h t s  t r l a l  tha vary 
i rtr t lmrr lng glnotyps h.d loss borer d w g .  and a l so producd 
grrat+r y lr ldr  (Table 5 ) .  A low borer s e l ~ t l m  PI-397731-€3 pradund 
the h l g h s t  yleld of \$PI kg/hr canpared ~ ' ' t  $75 &$i t l& fru the check 
C - 1 ,  A l l  but two m t r l r s  outy l r ldrd thls c h r k .  
I n  the BLSa trtal on BUS-SD wwre Incidme was 
abwrved on mst of tha sntrlas a t  the tlw of f lm@rlhg/poddh~,  but  
sow cultlvars p s r t l c u l s r l y  IW-1070-EZ md ICP-4881-E31 8hor.C 
r r l o t l m l y  la Incldmce n d  dm- t o  pods. Thls mlght haw bm 
b u r u u  of non-preference t o  the or l porl tl ng mthr. 
L ~ t o r  the mlgratlng larvse sttstksd these cul tl vcrrs end s8vefa 
borer d r w g ,  was ruwb.d. O n l y  ICP-470-€2 pva icw smd y l r l d  in 
tho f lrst f lush, A l  f the ontrles recovud mall 1n the second f l u s h  
md colpclnsatwl for the asrly tosws .  h l y  4 cultlvare (S.b.3,5,(5, 
md 8) stwed g r r a t v  ccllp.nmtlon than the chack GI1 (Table 6 ) .  Sa, 
of t (~ttIos 8 1 ~ 0  shGnd rIrbuad ~ u ~ t I b i 1 W y  t o  podf ly, 
Hyhenoptwaw, damgo was rels?lwly lor In thls b k k .  
- . . - -  - .-. , . . * . * I , * . .  
bays t o  Pckddatgs man I 
En?, Cultlver/ ))~)lll)p UC1~II...-rr*L**~CCC-~*.C... Yteld marc 
# 8 
No. line$ I "9 Borer Pod- w. Total kg/h# ~ t ~ t $  
(50% ' f l )  
. * .  . . "" .  s 
- h *- S.E. of msni e.16 1 1 . 4 7 )  (2.84)" 6.09 I C I  .C 
C.V,% 9 46.9 4 t ,6  7 + r 2 . o  * 
L . S , D .  s t  0.05 23.13 I .  o '  1 7 . 5 ~  197 .e  
~ r c s l n d  trmsformtlcm was used for the mt~l y b o  0 4  2;0+4. 
Flgurcn In psrenthclte5 are 9rmsforlMb v ~ I u ~ E ,  
For ebbrsvlaJfons pga  6. 
I** . r  .* m 1111-*** w.. . .  
Dllyr t@ P d d - r r r , %  
Ent. Cultl~w/ f l ~  * mwrm*  r e  C*W* YlaSd 
W o o  l Irmr '"Q euw . T u t l l  Le/M 
lMll) e f ' Y  
@ A t - c s l n f i  trnsfocwtlm was used for the analyses of WC. 
F lgures In  penntheses sre trmr formed vr l ues. 
'able 24; S c m l n g  of S T u l l t ? y  tbuIc/ wlit I t  IIm I)or 
Insact pest ~ l f r ? n c r  (Lctr) In  pr~*lclda tree arm, KWlf 
- 19&2/63. P lo t  rltat 2 rows of ;b x 2 topa (Far)) a t  
ICSISAT m t ~ .  
----I.. *. ... . " - . . - I . . . . .  C ..... * . . "  
Days t o  P d  d wm I 
Ent. C u l t l v a r l  f Jrnf.. HUI - - -CC- * * . * .  .. . + h Ylold 
No, I lnas 1 War Pod- W y l .  T e a l  kg/ha 
(50s) f l y  
* -  1* -- --. * - I -  -. . . . . * ,  . "...*(.. .. 
S.E. of mean 2 4.30 3.63 le69  5.23 168.3 
C.V,% 28.5 20.1 43.6 15.6 28 
L.S.0.  st .05 ... 10.67 4,98 15.39 494.7 
Thls year our brawlers grew Fls (20 entrler) ,  FZs (29 
pogulstlons) and saw Inmct t o i e r m e  u l u t l ~ s  In F3 n d  F4 
genorstlons (99 m t r l e s  lncludlng 18-1903 as c W k )  in tho p ~ s t l c l d ~  
free area (BUS-4A). Wo scored thcseproqc~lles s t  thepod f l l l l n g  
s t q p  for pest Incldmce and dmege,  when I n e f ~  was 
high, Later, a t  mtur l ty ,  we selecfod slngia plants shorfng rduced 
susc*ptIbl I l t y  and hlgh ylelds, Attor hsrvosi the pods from t)#H 
miact  Ions were a s u s w d  for pest d a a q p  and tha host ml~~tlotts n#@ 
edvancad for further t w t l n ~ ,  The details of theso bicroenlng trials 
a n  furnished In thr Plgeonpea B r W l n g  Annual wort 1982-85. 
Thlr year we planted s a w  o f  the ~ - n n  rl ld spmcles In *ha 
~ortirol n d  Alflsol blacks. Th. pod d m q p  asses-t frcl t b w  U@ 
than In Tdrlo 25. During t h i s  s m m  r, rlso swamd sao 
robla 2 5 4  h d  8- by 1- In j l l d  n l a t l n r  of pI 
( rpp. r d  ;'lm&ml. rpp) dwIq 1 
pastlct6a tnn conJl*lorrc, r i  ICRISAT Ollntu, 
&S 
---. . r - - . r  "-I - 1 1 1 1 1  --LC C I U  . . .1- 1.1.1) - - L - ** .)-_ 
08?0 fob l b d d 1 1 1 0 ( ) ~ n %  
SpuIn PMs . r r r . .  rcrr- 
h w v a s t d  on k r o r  Pcd- Hym, TutrI 
6 p t r ,  f l y  
col luS10n1 gt the w 1  Id spates  wk by th, for plrr? 
s u u . p t l b t l l t y .  Tho r u u t t ~  ot filch vr not tmlsh.d In t h l s  
r-• 
W e t s ~ d u c t d  wlporItlmproter~atlntsmdntlblerslr r 9 d t e s  
( I erval f..d I ng tests)  In t(w l abae?ay for study 1- th. rchn 1- 
ot r e r t ~ t r r r c r  I n  borer redsfen+ pnotyp.s. In f h l d  U@ 
In tmslvoly abrervM lass sulc+ptlblo end su8crgt lblr  s e l u t l ~ s  undor 
pecttclde Irm condl f lmr,  
for  the aensmani of chrr lca 1 s that  wy af fec t  
r es l s tmco /a~uep t l b l l 1 t y  that are found cm end In the pod wrllr~ we 
are I n  col laboretlon c t t h  th, u l e n t t s t s  a t  LlorSlanck Instttu*, 
Munich t W ,  G a m y ) .  
hvarrl torts ware csrr led out In  l a r p  trmspar+nt pI r r r t lc  
c a p s ,  In whlch tho f lme r l ng  and f r u l t l n g  h l g r  of varlars t e s t  
c u l t l v r r s  wore kept In m a l l  corrlcsl flasks cmtaln lng water, Inasor ,  
tr lr lo 12 cu l t l v r r s r  lncludlng chuks, were tm tod  In 3 repl lcet lcmr 
eech by roloasfng tro ps l rs  of 2 day o ld  moths In o u h  c q p ,  
Egg counts were token 3 day# af ter  releaw. (k slal l a r l  y testod 
conblnatlons of 2 t o  4 cu l t l vs rs  t o  sreertatn tho ovlposl t fon 
prefwmce of tho moth%. T h  resul ts  woro vary v r r lsb lo  md r large 
number of eggs ware lald on tho csge surfsce md on tho cotton roo1 
p l ugs* 
In  general, the moths proferrad the suscoptlbie cul t lvars; 
PPE-X)-l, IW-1691-E3 md -5766-€2 for egg I#ylng. T k  wild s p u l e s  
end the borer resl&rmt l intus (PR-45-2, lw-10166-E8, -l#IEfl, 
1925(1G) and POE-57-31 general l y  hed less eggs. 
Ye tasted f lororr and pods col lactad f roa our r cu r l s tm t / t o Ie rn t  
se l re t fms  md also from ths suscqt1b1ocul t lvars In Iargr (20 cm 
d imtar )  patr ldlshas for study lng thr foodlng prmfuwce of tho 
larvaevcn, Flowers f r a  2 t o  4 cu l t t v r rn  wcc, p l w d  around 
the perimeter and a 2nd lnstar larva war roleasad In the m t e r  of 
each dish, fhls was rap1 fcatod 4 tlmr, 
We obtained lnieresf f nQ results In these tmts md found tha t  the 
flowers and pods of our borer r e s l s t n t  cu l t l van  w e  r e l a t l w l y  
uwHr#t i ve t o  Is rvw.  Ua Intend t o  repeat tho$@ *ts 
r l t h  sevrrsl rap1 lcatlorrs n e x t  yarr, 
We also a t tohp td  sfudles of m t l b l o s l s  a d  larval  pnferrcrco I n  
plguollpea sndl lngs In  our net houm but tha -8 WV d isms@ 
rulnod t h s e  t r l a l s ,  
We grrnr 12 plgempa w l u t l m r  that warm k m  t o  h m  8 w l &  
rrngr of rurapt l b l l It lor  t o  p.r ts  md rapr*un).d d l  f ( u W ~  .r)ur f )y 
groups, In ?WQ t r t r l s ,  fhwo wore sown on +WQ dlttorant d8?m ( I . @ .  
on JUM) 22 wd July 6. 1962) on 8 Var9180l b l a h  - 8U5.26. 
gem+ypcls war* ropllcr"hb trtca m plot8 of 2 row# 93 Ir a h .  
ln t rnslvr  m k l y  oburv r t lonr  orr t *@a ~ ( r d  IWVOI 
pagulr t tmr ware rsd* on f lw tyigod plrrrtr p.r r# under p r a t I c t h  
free condltlons. h a  rorr i n  w c h  p lo f  was l e f t  undlsturbmd, rhlle ?tH 
plants ocr tho djacmt rag ware brughul corotul l y  t o  rclrpw rl l ?ha 
-9% d 1 W V W  8ftOt t& fn9 W h  U@&ly c ~ n t *  t h l $  # W Q C ~ W *  W8 
follrrred for 10 rcnlrr;. Lator pod d q  r s s o r l l r ~ l t s  uera d orr fha 
tqpd plants of tho unbruthad md brusRod row$, T)H r m u l t r  from 
s- of tho ~ o l u t l m r  ropreron t ln~  dlffbrant ruscoptlbllltlo8 md 
~ t u r 1 t I m s  a n  r l r l r i l r d  In fsble 26. 
Counts from thr plcntol that were c l a r r d  of oggr n d  l8rvw mfy 
reoh shored t h e  there #US? have been 8 ~ b ~ t l n t l l l  ~ I I ~ ~ I ) I I I  Ot I w v m  
t m  p l ~ t  t o  p l w t  tot thm counts af larvae on t h e  plmtr wre 
a i m ?  as great as tW on tho plants fta whlch JOQI md I r r v m  w o  
not r w v d .  This would Indlcsi$ that  the lrrvw hrvm on opp#tunlty 
t o  d r a n s t r r t o  p r o f a r m  for p lentr ,  a t  l rsst or for as wlghbourlng 
p lents are  concerned, 
We col laborate w l t h  tha WI for Blochrnlrtry,  Wart 6onuny In tha 
btochmlcal analysls d tha p l w p . a  pod enudstor t o  ascut r ln  the 
cfmlcr ls  rcnponslblo for r l lefsfmca sgalnrt ports. 
In  those col l abo r r t lw  rtudlmr w grew 15 rasfrtmt and 
sullcoptlbl3 selutlms uf 3 ~ l t u r l t l o o  In Vartlrol end Altlrol blo&r 
wtthout lrrlgatlon (Tbblw 27-30] 
Mr, Hsns T o h r ,  a b l o c h u ~ t s t  from MPI spont about 3 mthr at  
lCRlSAT C h t r a ,  b 8f l0 ly~Od th pod wrl 1 ~ X U ~ H O S ~  ihcst ware 
col l a t o d  by rash I ng pods r l t h  mothano l f rm these genotypar us lng m 
HPLGOrrIt. Ha also s m l y s d  tho plgeonpea e r u m t l r l  o l  lsl extr&ed 
f r a  t t ~  Ie8ves by #+.a, d l s t l  l laf  tcm. 
Tho r m u l t s  are bolng sursr tW and ccmpsrod r l t h  +ha pad damgo 
md athot lnforrcrttm col lactod from the f l e ld ,  
r(, mrml ly  e s t i m t a  s u x e y f l b i  l f t y  t o  padf Iy In pllgc~nrps by 
a1 IatInq rcrgI8, of pods fra each ~ o t y p r  axmlnlng arch pod 
extarnally and lntornally for podfly drrsgm snd Wm w s r l n g  thl, 
p . r c r t ~  of pods d u g r d  i n  th test a i r y  wl t h  Mlt of thr rrlmnt 
chrck grown In the sar t r le ! .  
Tabla 261 Fte ld  tntr of oulpo~ttlorr nd S m o l  p r e m  on 
plant  ihrt u8re clmnd W l y  of (191~ wrd lmn (bru8hd) and 
dJrcmt unbrustmd p l n t s  In p t l c l d .  f r r  t r i 8 l 8  at  ICRISAT 
cu?tw. 
Days t o  lhbrusbd p  l r t r  h s ) n d :  plm* 
................... Plgompes Char#- f 1-r- ---nrr-. 
cu I t I vrre ctara ' I ng €908  arm Borw Eggs L v v u  Cc-er 
m d-9' e 
I I 
PPE-43-2 LB 90 47 11 20 
I@-7203 HB,W 91 97 39 3 5 
m-!@-El Hg 121 99 3 1 Us 
I B - ~ ~ Q ~ - E I  L B , ~  127 6s 20 17 
ICP.1691 HB, LPF 1 TI 118 76 37 
ICP-10466 LBeW 130 92 20 18 
ICP-966 HB,)(PF 130 1 88 64 2 1 
. . . . . . . . . . .  * " . . . .  _--.--.... 
C.V.% 42.8 32.3 26.5 
S.E. of wen 2 40.5 11.2 6.0 
( I n  s  t r l s l  w l t h  12 cv.) 
-*- ..I. . - * . -  
C. V .I 3 8  50.9 21.7 
S o € .  of ~ ~ w r  Me0 25.5 8e2 
( I n  a trlsl with 12 cv,) 
For abbravlatlons sea paoe 6 
T d l o  27gf.stIng ot p l p m p r  mlmctlarrr (uW tor b lochlca l  
srrrlyrls - WI  al lmborotlorr) u n a r  pr*lcIda from 
conaItlont on Alttwl WS16C). Entrler: 15 Rapat 2 
(RBD), P lo t  s l ze t  2 r a r o t 4 n .  h t p l o t h r r ~ o t d r 6  
n a t  ICRISAT Cm%r. 
. - . IC . l , . r . -  
Davs fc  Pcd d-r wan % 
Ent, cut?rvar/ f i r -  ------------LCC..CCC.mV.....I Y ! C I C  
k. I inas I "9 &or Pod- Hym. k u - * e  tcr)r I kg/ha 
(50%)  f I Y  ch Id 
-- - - ,  , * " * * - .  . . . . -l*-* 
S.E. of man 2 4.55 2.67 5 . 2 3  2.1f 6.53 119.0 
C.V. f 22.2 8.1 40.7 34.5 17 .4  19.7 
L.S.D. a t  .O5 13.78 - (15,871 6 .  19.79 560.8 
Arcs In  ?/r trenrfonut tar war used for tha nrl  yus. 
Figures I n  paronttwws repraaent the trrnsforrwd vrlur.  
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W S Y I  
x3; 
T d l a  308 fmtlng of la*@ Irturlng plgrorrp aeluilmr (urcd for 
bIochrsIcal unatysls = 191 bllrb.) undrw p t l c l d r ,  t t n  
m d l r l o n s ,  t ICRlUT Cantre (WS-ZB) dvrlng K h r l t  
1982183. EntrImt 4 Cirprr!! (m1, plot rlr@t 4 nm of 
6, W t  hrrwsW 12 r . 
Ccr  t - I .  . . 
D t o  ' pod d m  a m  I 
En?, cul+fvar/ fl-rm -----c--~~~..~~~~........ Yfcld 
No, 1 1 ~ s  I ntl Wrr Pod- Hym. 8ru- Total &@/ha 
(30% f IY ch Id 
Such do*-lnailcwra we tdflour tor ?Roy nqrrln W og+rrlng rrd 
c l a m  rucruSIny of licww*ar hundnd pods far Mfy  md rr, . a i m  
my hunbreds of such mtrlw In  clrch yaw. I i  w i d  k a m  rwr, 
t l a  con~ulng  It w rw@ t o  d0twrIw Mhw pu' of 6- such 
rr nmbrul  end pwc;+n+epr <sf sood 8- per pllrnt or plat,  krt mch 
extra work wy b. w t h r h l l e  In rcllw 8 t r g n  of art mlrctlorr. 
To ttotormlne the r e  l r%nshtp of ?ho vat f our p e r m ,  of podfly 
d m q p  wo grow s i r l s l  rhlch m r l r t a d  of r l x  p a l m  @f gmo+ygn (hro 
each In  thr, ear t y, ald bnd Jete ~ t u r  l t y  9 ~ ~ 8 )  e u h  wfr cc;m8fs+lng 
of r podtly r e s i s t m i  end r u w p t l b l e  guwtypo, In four ngllatlonr. 
Tho r n l s t a n t  and rusceptfble pnofypes h a  h m  wlutad m the be818 
of thelr parcantage pod d m q p  In r su1.r of trlrlr In prwlarc 
e r .  We c o l l u t m d  a l l  th pods from each s m p b d  plant wc' + I t 1  
c a n t e d  t tH d m e p d  md undrc lgd  rnds In m c h  pad, Slais cl 9 k t r  
data are SUII)T~ZW! In Table 31. 
It I s  evtdant that  the p r c e n t e p  of pods d w  was tha 
c I w r e r t  dtocr  tr 1n.f.w htu.c#, tho r l r l l r t a n t  md ru$cep?lblr grorgs. 
Thlo  war not surpr l r lng fat t h i s  par rwr tw r r s  tM uJor aw w t l t l r o d  
In the or lg lna l  r e l u t l o r r  of those pbotypm, Tho rolrttlurllly I I 
dl t teruues anong the nwb.rs  of pod md w+d d r r g d  ktmm ?ha 
r o s l o t m t  snd suecaptlble entr les I s  l o r p l y  acplalnd by tho frct 
thwf tho ear ly  end n l d  m t u r l t y  susceptible ~ J u t l m s  had ral8tlur)ly 
f.r pods per p l r n t ,  TMra was graet v r r l a b l l l t y  far a l l  the 
chwscters I Y ) c ) s ~ ~ Q ~ ,  but  ~ j i h  tho P W C I I C ) ~ ~ ~ ~  of pods d w  IIIhruIng 
tha J O H S ~  ~ w f f  lc;mt of verlat lon. 
Tdbla 31s Permeters of podf l y  d m g o  In r w t s t m t  end au#coptlbia 
g + n ~ t y ~ . ~ r  Khbr l f 1982-83 s t  lCRl  SAT b t ~ t e r *  
-- 
Cbs I s- Slcscap- SE CVX LSD 
tan t i l l l o  
No* d v d  
plmt 
" * *  _ _ -  - _ _  -*-.*.I-- 
* .  . * - --* 
Data I n  paranthasas sre the a r c r l ~ ~ t r n r f ~  value$. 
Qnc, I n t u i # i t l n g  factor thar frtm them obmrvr*torrs war 
that thrr mom nunk)r of podfly d'wSwr  
1.ss-t as groat in  t rwistmt porC.ype8 In t $ u m t I b l e  
genotypes. Thus, although h e  t a s t s t m t  ~ I m c t l ~ 1 8  h d  4 lwt 
p e r c w r t q p  ot pods s t t a k d .  t b r o  wpwrd to ba no rducilm In tho 
n-r of podfly I.rvw I n  th. pods that n r o  Wtt0Ck.d. 
Them d a t a  hew paad mvrral intormrttng qwrtlmr n d  n I n t W  
t o  to! lor up t m a  ~ 4 t h  turihrr d e t 8 l  lad obrervatTonr I n  r Ilrltd 
nurnbar of  genoty p s  .
We again attcnptmd t o  deiarmlne fhe pod chrratarr  that my k 
responsible for, or asmoclrtod r l t h ,  poldfly r o s l s i m ~ o / r ~ ) ( ~ ~ t I b I I I ~ .  
For t h f s  we examinod samples of pods c o l l u t d  trm the resbtmt md 
susceptible genotypes that rare grown I n  tha trlrl dercrlbod In  the 
procodlng roction. 
We col lmctrrd saclllas of 10 g r n n  pods tron a u h  of tho gmnafypor 
end n e s s u r d  and we1gh.d eech at thew, Th. ~wmrr l ted dsta wue  as 
fol lows: 
Frash w t .  (g/pod) Pod oras (&/pod) 
s I Suscep- Rasls- S u m p  
tan t t 1 b la tan*  t lb le  
Earl) maturing group 0.21 0.47 
M i d  naturlng group 0.18 0.19 
Late maturlng group 0.15 0.22 
These data tended f o  Indlcate t h a t  the fnore suscoptlble gonotype8 
Tended t o  have hsavler pods, but with no great differonce In fhs 
surface area. 
The dens i ty  of the glandular  h a l r r  on the pods was awS~r.dr wl th  
the follawlng r 6 6 u l t s .  
Err 1 y rrstur 1 nu group 65 
Mld u i u r  I ng group 69 
Lute m t u r  1 ng group 46 
Thus, there was o o ~ l  l ndlcr f la r r  that thm r e s l s t n i  pods hbd a 
dansef hr l r  cover, but much greatar s r g l o  sltw would b# r q u l r o d  t o  
cant frn t h i s ,  
In c o o p r a t l o n  r t t h  wr b f o c h r l s i s ,  th ph.M>llc coWfmt6 of the 
pod walls r e  analynod l n  t h r n  r@rIstrmt md thrw ouscoptlbls 
I t l ,  Theoesnr lyses  wore of Intamst  for t)H sulc+pttblo 
~ ~ I t l v r r s  had sreef@r c0ncmtrrtlon8 of p ~ l l c s  (512 110 phaqolIcs/g 
of d r t d  pod well )  thm d l d  the reslstmt c u t t l v r r s  (2.7 rp/g), Th is  
w a s  uno%poctod for I s t  In many crop p lan ts  1s C-I y 
08~ioclrt.d r l t h  hlgher cohc+ntrstlons of p h n o l l c s .  
We l n t w d  t o  study *ha mahen Isms of r e s t  stmco t o  podf l y m r o  
Intcwlslvol y In tho corrlng mason. 
(8) f o  rupplwcwr* ?ha c u r m t  knaladgl,  of tha biology 
of t h l r  post, 
( b )  To study the ecology, lncludlng trrtofr Intlumnclng 
i f luctuat ton8 of populrt lmr, umrr r r o m  md 
years, 
( c )  To de-lop our k n a l d g r  of th+ potrnt lo l  elollln?r 
of prsct l cs i  nnagmamt of t h l r  past, 
I n  t h l r  parr  rr In provlour yerrr, we atudlad ?he podfly boqh In 
tho l d o r r t o r y  md in  th. t told, not o n l y  a t  ICRlSAT CHlter, but @la0 
a t  other l as t l on r ,  lncludlrrg Bwrlloc md  Htrarr, Uo rlu, enJoyod 
productlvo coIIrbOcrtIon with wvwrl netlonat rrrtomIogIat8 In 
studies ot  t h l s  post and I t s  na?urrl enamtor, Tho deto wcuaulatd In 
thrso rtudles ere toe, volwlnour t o  bo f u l l y  raported hsre but r l l l  
form tho  besls tor a s p u l r l  l rd roport orr t h l r  part wlnlch rll  l ba 
proparad In thr, noar tuture, 
( 8 )  TO m l t w  populstlons 
thmghout  o a h  flu a t  P u t ~ ~ ~ : b r u  md 8t a n w  
of uthw locatlong, both r o  larva@ on t )mt 
p l rn ts  md 66 mths In tragr, 
( b )  To r t icwpt  t o  corralate ?hr, popu Is? loll t lw+uat lonr 
u l t h  tho tsctora t h r 3  r r o  I l ke ly  t o  I n f l u m e  thm 
such OD C I  t l ld t lc8 neturbl mmles md crop c h e w .  
( d l  T o  modlfy or davelop a modal for 
popu 1st lonr end t o  attoapt f o c a r n t  of 
Infartst lons, 
(8) To ddofmfne uwlrrum t h n s t  p r l o d s  for 
on our target crops In tho rpac 1 f lml locat Ions r#4 
t o  Invmsilgrte the p o r s l b i l l t y  of crop nsturltlm 
that w l l l  wold tho peak threats. 
( f )  To bu l  I d  a bank of data. 
T h r w  mod 1 f led FEob lnson typo 1 lght traps were operated a t  lCRl SAT 
-tor end m0 each e i  k e l  lor and Hlssar8 al l of these w e  operated 
by ICRISAT sta f f .  I n  sddlt lon w receive data of cetchm 
from savw8l I lghf f r  q s  t h a t  era op~ra tbd  by n s t l m a l  sc lent fs ts  
#mss Indls. The data from 611 of these t r w s  r l l l  bo s u n a r r s d  i n  
tha rrport of the FSW Cropp lng Entomology sub-progrm. 
S w l a s  of fu rs la  moths f rm tho lCRl SAT Cntw I lght  
t r q s  a dfsaoctod to detemlne t ha l r  metlng ststus. We b p ~  t h a t  
th-8 data r l l  I ewntua l ly  bo of u t l  l l t y  In our mlgratlon shdles.  
In  prwlous reports tho developu~t of our standard 
p h o m m o  trcr~ was doscr lbod snd that  of tho dl f l+d vuslorr wh lch 
l m o r p o r a t r  m I n n r t . 2  con@ baf f 1 o surround In9 tho mp.ptu, rh lch 
pva conriderably tncnssed catches of fhr, mole . Ik elso 
rqortd that 8 trap In which th. moths hed t o  c r a l  or f l y  upmrds 
Into tho catch boe: crught n r y  f.r moths. f h l s  urn In  contrast to 
reports trrr the USA w h * u  the m a t  e f t l c l r t  a)@ p- 
t r w s  n q u l r e  tho .ptb to mvr upward, rathw Hn trlllngr or 
flying, bomrerdr, as In th II#RISAT stmdrrd trg. 
In thlr you  rr corpwad the ICRISAT s t f t b r d  frwr md M 
adiflrd mralon imorpwotlng tha cmlcrl b r t t l r~  r l t h  i r@$  
eonrtrucW In - d m  r l t h  tho tro dmlgnr that h m  Lm torn( t o  
be most 4f f lc lont f i  t USA, Tho f i r a t  of crlrmlr, 
P)HcoKmr Trapu corrslsts of a wlra w s h  cow r l t h  a rwll hole tn tho 
qm cappad by I wlre u r h  cy l lndu ,  Tha pha- ropfw I s  plurd 
In tho open base ot f he cme md tho mths f l y or c r m  I upward8 Into 
tha cylinder where +h) err trrppod. Tha mood ma8 'Wind Vane 
Trw* whlch Is w n t d  m I pivot and 8 Irrw r lnd  vme on8wm H a t  
the mouth of tho trap r l r r y s  twes tho wlnd. Thr moth8 ere aft tatad 
Into tho t r l ~  mouth by th phwowmr nd t h m  f l y  or crwl upmrdr 
Into r catch boa. Ttme t rqr are 1 1  l u a t r a t d  in Flgure 1. 
Tham four trap types *+rr t m t d  QVU 8 12 WW pIOd In 8 
chlckpa f laid. Tho p h a r m e  septum In each trg roa r e n u  after 
every 28 days. The t r ~ s  m e  Interchmgod oumg the tour p l t lmr  
et  thi md of e r h  wdc so that each trw o~cupl rd  r r h  por l t loa In 
the f te ld  for t h r r  rrparatr -8. Thur8 although thr trgr m e  not 
r o p l t c r t d  tho p o s l t i w  of each trrq wr8 unltkely 9~ hwe grmtly 
atfactad tho o v u a l  I catchar. 
Tho ruo rds  of the catchor I n  ihrrc l  trv8 rrr rwrfrrd In f d l e  
32, it c n  br w a n  tM tho aod1fl.d IDISAT t r g  cwcgM w e f l y  four 
t l r s  as u n y  noths rr the ICRlSAT Standard T r q  which caught tar mn 
then the traps m s t r u c t e d  clccordfng t o  USA doalgna. 
WI concluM t h e t  Is not r a l l y  t rgpod in  the 
USA type trepr. I t  Is  poralble that th ls  wy be acp l r l nd  by r 
d l f f v l n g  bohrvlourrl p l t t r n  of thls r p r l r ~  r)Nn oarpard r l t h  
t h o u  of the spp rh lch .re caught In large nubrrs in  tha 
USA, &mover, It would be of In twost  t o  carprrr tha ICRISAT t y p  
traps w i t h  the USA d m h n  traps In tho USA. 
I n  prwlous years ue o8rerv+Q t h a t  when t)N, funnel uwd In our 
standard t r q  rUS r h  l h  1 t rppW@d t o  91 v@ of* ~ 8 k ) M  t f ~ @  
usin9 funnels of other colors. In  this )*.r rr SQPWH $ W w d  
Phmmne Traps t h r t  d l f f u r d  only i n  thacolour of the tunhol, Ua 
uub six d l f f a r w t  colored funncrls In two r rp l l c r t l on r  tw 18 rmlts, 
For the f l n t  6 mlrr thr t r ~ s  wore oprrtrd In r grandnut field md 
for thr, n a c t  12 r u k s  In I chlckpaa f feld. Tho c a k h  from thne 
t r g s  are s ~ m r l s d  I n  Table 33, The cortt lclrnt of va r la t lm  ma 
hlph bvt there res l 1 ttlr doubt t h r t  thr wh l t a  funlwl t rcpr trapped 
fw . I re pthr t h r  did tho traps IncorpaHlng funfiolr d otbr 
colors. 
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05-1 1 Jur 
12-10 Jm 
Ua h .w  s?mdr rd ! rd  upon a trap hmlght of 2 11 &ova gnwnd 
I a r r l ,  f h l s  w a s  a tmult a t  early t r I o l 8  Mait tndtcr~ad 8uch 8 
h l g h t t  oc greatert g 8 ~  optlm c8teh(n. In  th11 uo Wid 
traps 1, 2 n d  f r rbow ground I a w l  I n  a l l  of lmIWt$ Widrte 
craps - plgaonper, chickpea, grwndnutsp rsrghua and nt l lait, T b n  
-0 rep i  I c H m  wid tha t r ~ s  war@ opuo i r d  In w c h  cmp for r 
t o t a l  ot 8 wmks. 
T h  s u r r r r l s d  data in  Table 34 c l e r r l y  Indtcota that  ogtlmm 
t tep  helghts vary sccordlng t o  th@ crop In h l c h  they bra v ~ O i ( L d ~  
In the short statured crops, chlckple end grwnbnutr, ~zrlrwr c a t c h  
ware recorded In ?ho 1cmst trmps. In the t a l l e r  crop8 r e l r t l w l y  taw 
moths -re caught I n  the louor t r w ~ 8  which w r a  ml 1 b a l m  th crop 
c-y, Uo ttmretore ccw~ludo th@t  pherormo tr-a mhoold be mt Ju8t 
&ova the crop cmopy reth.r t h m  a t  s r a t  bight &ow ground Iowl. 
We heva b m  uslng u pheroaona dl8pensors~ whlte rubber scyrtr 
loaded wlth 1 rp ot the phorora~rre nlr, These @apt8 h#ve bean rupplleu 
t o  US by Dr,B,Msbltt of tho Troplcr l  Productr I n r t l t u t o  (TPII of 
London, Thwo rubber septa, whlch e r r  m u f u t u r o d  In  lsr@@l haw 
been d l f f l c u l t  t o  obtaln end Dr,)krblt t~ruggested that w ghoul8 t a r t  
-1 Ier  rubber septa t ha t  are m u f r t u r r r d  In lK end ere r e l e t l w l  y 
chaap m d  easy t o  obtaln. Corissc,~rcrrltly~ In  t h l s  y w r  n ccmparul tha 
B r l t i s h  septa both a t  1 mg end 2 mg pherororro lodly) wlth tho l s r w l t  
s q t s  ( 1  ng), T b r e  t m i s  wore carr  Jd out w l  t h  four rap! lcat lonr  at 
ICRlSAT Center m d  wlth two rep l ic r t lons  a? Hl r rs r  over 12 weah 
porlods, wlthout rlmowl the wpta.  The date frcm thaw too?s hrk; 
s u r r r l s l r d  I n  Tablo f .  "S It can be man t h s t t h a ~ r l t l s h ~ @ p * b  
at trected fewer m t h s  thm tho Irrwll w p t s  mhen loaded wl th  1 mg of 
the p e r  I .  Hcmrver, wbre  tho B r i t  lsh septa wra  10Med w l t n  
2 rrg, they cuught rt I e m t  ar m y  moths ec bld the I ( 1  q) 
septa. We arc, nor cmr td#r  lng whether t o  abcpt there ncbr ~ e p t 8  in  our 
standard treps. 
Dr.N.eb;tt of TPI has buppllrd us w i t h  tho pharorrwlnas of both 
~~~ m d  JJfYCP, The la t ta r  past I r occss twr l l y 
found on plg-par but cononl y found cm groundnuti, I t  uould br, 
czonvml8nt t o  m l i w  both these pestsr el ther i n  beperstcr traps or In 
s s l ng l r  t rup cantalnlng both the pheromno n l x tu r rs  as ettrrrc+mtr. 
TO detefnina tho i n t w s c t  ions of thaw two pher#orres w tocorded 
th catchas from ICRi$AT standard trslpr b s l t d  wlth (a)  MI- 
ph.rgama (d1sp.ns.d f r a  Isreel :  sopte), (b )  $.- pher-e 
(dlsp~lsd f r o  p las t i c  v l s l s )  end (c )  both tagether. These t r g s  
*rated for 8 reeks In a ~ r ~ n d n u i  f l r l d  rlth two ropl lcattmr. 
Ths dibta raorded from t h l s  t r l a l  are s u a m r l u d  In  Tlrble M, M u @  It  









Tabla 35; ban weekly catch par trw of r l e  8.- mth In 
IMIISAT rtmdard phemwia h l p r  b a l t d  wlth d l f fwrnt  fi~h 
as d t r ~ r + r r  tor dIt f* f l f ig lodlngr ot 9 o ~ t ~ t l c  
pttwowwre 19;113. 
. . . . . .  t - . C - I I - W * - . * C L I - . I - I C I - U I -  * I  . . .  I . . .  *,I 
28-03fab 30.3 
04-!OF* 13.3 
11-17 f* 11.3 
18-24 F l b  11.8 
23-03Wr 2.3 
0 4 - 1 0 h r  2.0 
11-17 Mar 2.0 
18-24 Mar 30.3 
25-31CSir 14.0 
01-07 Apr 24.3 
08-1 4 Apr 24.3 
15-21 Apr 16.5 
05-1 1 Mar 
12-16 Mar 
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*, 
- - - - - - . .  . . .  * ..............- 
bans 15.2 9.9 16.7 5 233.8 329.4 
S o E o  2 2.9 2.6 3.6 76 09 63.0 84.6 
Table 36: Mom r.Jt ly  catcha of mlr, -a ibnd . l . I9~# 
moths In ImISAT stmdsrd pheromwc, traps b r f t d  ~ l t h  the 
p h e r w n a  for cuch rrrgsrstcliy and togethr In r, groundnut 
f ie ld a t  lCRl$AT Centar 1982. 
. - . . . C M I I I I - ) I C C -  -*.. W - * I . " W - - - I ' -  .... . * - * *  -- lu.hwj tklJ#$hh 2 Sw&@Sa.ndaaf~b s ~ s r ) ~ g m ~  
p h~roawra p harmma p h e r m a  
- N I I C I O L I W  w * - w m w w r o - m m - m e ~ - - - - - I r c c ~ m  m-oo--m**e 
Catches of Catches of Catchm of 
WI~this W h i a  &uxhpt.rr ~l w i 4 L t X a  
Ir q r r t e  both p h w m ~  md l lgM h q s  rt lCAlSAT Crnt r  nd 
t o?br l a s t t o n s ,  To drt@rmln@ whthor t b s o  trqs f n t u f r r a  wfth 
UCL o t ~  mQ i t so, t t ~  u x t u  d ~ s t a m  a t  uhtch such ~ n t r f i n n a  
1s dluernrbirr wc, deglgnod a slmplr obwrvrtlonel trlrl. 
ph.r#rwrr, traps n r o  opwrtod to  thr W k E s r t  cnd South-West of e 
I lgh? trap. f h s e  dlrrtlonr were br tamlnrd  by th. p r m l l l n g  wlnbs. 
The I lght trap was ogwatod r d  rocordod for every nlgh? but ?ha 
phommna trqs wra oprrtrd for 2 nlghts on thon 2 nlghts off  
ropwtaly. In th. '2 nlghts offa  th. i r g s  w e  belted with Z.UfYfl 
pher01#,.rm For tho f lnt 6 night6 tk pherorona traps were 1 m f r a  
tho I lght t r q  and wrr then moved rtter e w h  16 days to  r greeter 
d l s t m c a  from the l l g h t  trap. The sumar lsod date of the a f c h s s  ere 
rharn I n  Table 57. 
Tdlr 571 Cetchs of B , m  noths In p h e r a r ~ n r  end 4 l gh t  trap rhan 
q w r s f d  a t  d l f far l r rg  d lstmces fron aa=h other 8t lCRlSAT 
Csn tar 1982-85. 
- -- - - - - - - - -  
Dlstner b e h n  ~hrrorma Llght t r q  catches 
pharorrona and trap(2) whmn p h e r ~ l ~ n e  t r w s  mre 
treps catches O p r r t o d  Nct o p r s t o d  
( m )  0 "  CIII ---- I W C I  
Tote l 4 1 284 317 178 195 
It can bo r m  that no W u  mthr m r a  cwght In the 
gharomm t r q l r ,  while t k y  wore within 10 nstrm of the tlght trrp, a 
f r r  w o  caught a t  8 d l s t w a  of 2C. m MQ many when these traps r c ~ e  
50 mtrr or more f r a  th. l ight  trq.  Honwr, thrrr obrrvatlons 
wro rrcordad over s per I od when the ~ o g u  l a t  Ions ' of tb mthr were 
probrrbly d u l f n l n g  8nd I t  wl l l br  necessary t o  rapat  t h i s  c#p.rlimt, 
but rlth s d:f f r ren*  dmlgn, before my f l ra  ooncluslms are d r m ,  
Th.m war an g p m t  I n c r u e  In th. l lght ttg ca.h=hw of 
rh+n tb phafaona trgr ~VFI wead rl th ln  20 of 
tb I lght trap. Thl r l t r cn r r .  war n ~ t  u-td tw thr mlr rofhr, 
for th. p h . r r m w  trqr my at+rrt rlu o v u  m v  d l r t w w  than 
would tha l lght t r p ,  but rlth tha l lght t r g  king .w@ rttrtrrtlw 
w# s shorter tango. T h r 8  Is no ruch rlngla wtplafmtlon f9r t)w, 
I m r w e  In ctrtches of famole noths. Mw-• main w n o d  t o  tvi 
thl r  oxpor lwf l i  t o  deiwmlno whether the rppwent Incrrulc, In catchar 
I s  contlrmd. 
Am melys ls  of thr catch., of r o w r a l  p h w o m ~ o  frcrgs 
over m y  lunar pw1ods hcr IndIcoJcld that man phml) h u  I l t t l a  
dlscarnoble e f fec t  on cr.)chos. Thls I s  In s t r o q  c o n t r o t  t o  the 
l lght traps whwm cr*h.s era grmrtly daprasrad o t  f u l  l umn pwlobr. 
Howvet, a series of a l l  nlght observations l n d i c r t d  that  tha t lm of 
r#wr r l r o  nlght haw r, m t t u t  upon .)ha t lmlng of the entry of mShr 
In to  tho p b m m n e  trep, Tbr8  61 1 nlght ob8ervrtlonr chorcld 
wnsIdor8&Io vsr lat lon In the t l s l ng  of the pedc crwhlr, of no?h$ In 
.#h nlght. In  m s t  nlghts ,ow amths mtered the trwa In  @wry hour 
from dusk t o  dwn. 
It Is  oftrn p o s t u l ~ d  that  although trqr my not c a k h  enough 
l n s u t s  t o  ba ef f u t l w  as paot controt davlces, they ere at  leest 
useful as rronltorlng davlces. In  tho clsro of t h r e  
uppaerr t o  be a lack of p o b l f s W  evidence that l i gh t  t rwr or 
phe rwno  traps sro umfu l  t n d l c ~ t w s  of the populstlona of t h l s  part, 
We +herofore eabarkod upon a corrgarr la of tho catches In I lght t r w s  
and In pherwno tr8ps wlth tha populstlonr of Isrvae on e l l  host 
plmts In  the sraa. By August 1983 n hed completed 2 years of 
rcrcordlng data fr-  t h r ~  l i gh t  t f w ~ r  04Ch rubtWd.d by two phorodlom 
traps md from the crops und other h o r S  plsnt r  In the v lc ln l ty .  A t  
t h a i  time ua reducd thr work Invo lvd  by dlaconflnulng w of the 
I lght traps uI t h  I t s  twa naarby pharoone trap,. but wI I I cont lnue 
ruo rd fng  from the other two I lght trqrr and four phrrolrono trrgs, 
Prel lmlnary malys ls  of tho data lndlcata ?ha+ the nunbers of 
mths mrterlng t trwb do not glve vary pal corralst lonor e l t h r r  
-9 th. tuc d l f f w e n t  traps or b e t m n  the traps n d  th. counts of 
lamar In the f ie lds. In  1981-82 the correlatfon (1-1 betnen tha 
catches In  Ifght tr8ps afM phoromne trcrps was o n l y  0.60 mU In 
1 982-83 on l y 0.43. 
M wid not  a x p u t  catch6 of mtho In tho trap& t o  brr closelyr 
d I r s t I y  c o r r e l s t d  with  counts of tito lbrvrr In ttw fields, for  the 
mths I n  the t rqra  would alther be thou that  gcrvr r l s r  t o  tb eggs 
and larvae In tha f l e l d  or t b  thst  w o  the r ~ u l t  of pupstlon snd 
r r g m e t r a t h o ~  l e r v n .  i n  Tebla 38 n show r serlos of 
c~rgl~t lotrs  that w e  Otspluod I n  tlu In n eff<rr.t. t o  detwnnlne th, 
pr-t correlstlans. I f tho traps ere t o  be of uw in  mliarly 
for past control th+n ro rrylutre p o d  corralatlcwrr kt- rPth that 
glva r l s o  t o  th. I a r v r l  populetfonr, I.@, the &h c d e b  w or tW) 
u+rkg botore the I w v a l  ~ u 1 8 t l o r t f i r  ma tM Iarvel  pogulatlorrr 
thrl;qlurr, Th. swlllsr1s.d data shor w r y  var lsble corre18ttonrc r l t h  
no obrlour prdrs t o  Indicate that  fh. dots from the ? f * t  Inb lcs t r  
r l th r  th. I Y J J ! ~ ~  ?Jbrt g ive  r ire t o  t M  pa* !arveI populbtfono, or 
thore t h a t  r r n ~ u l t  fro@ such poputstlono, 
Although those 6ulllsr 10s Indtcste tha t  the t rp  catchlrJ ere 
unl lke ly  t o  ba of d l r u t  use In prodfc t fng  dme$!ng pogulatlorrr, they 
shoutdn&berrlf imnoff so being of no u t i l l t y .  Wo know ?he* 
r o v u a l  factors such as ~KKW~ phase md c l l ~ t l c  factors can great ly  
llnflurnce tho trap catcher. We w l l l  nor -ark upon d@telleC a r a l y s a  
of fhl, t u t o r 6  tha t  era I l k o l y  t o  Inf lu9rns tho ca t t t cn  In th hoQa 
thwt w w l l l  be able t o  brters1n6 c o r r a t l o n  factors rhlch, when 
a p p l l d  t o  thm t rap  catchesr w t l l  grast ly  Ingrove tha cotra la t lons 
u l t h  larval  populatlonc md 50 b l l o v  us t o  use th. traps as u w f u l  
rwr l to r lng  tools, 
As I n  pcovlous p a r s  r e  aperetad t w o  pheromonr t repr  I n  emh of 
our nsndste crops, both In the par t  lc lde free and protected arras, 
conttnulng the r u o r d s  from thase *raps unt; l s f t a r  tho huvesf  of 
eech crop, These data w l l l  be corngarec' r r t h  counts of- 
lsrvoe tha t  arm also rocordab f r m  thoso crops. I n  sorghum tha t rap 
cstch pdr procoded th pa& larval  population but wtth no rubsquocrt 
trep c a t c h  p s k  t o  tndlcate, tha n,rgIngi moths, Thls w a s  in marked 
contrast t o  th sltub*lon In both plgoonpos and chlckpaa r h o r r  the  
pa& wth catches fo l lored the pocsk larval  Infestet lons. krrs c l I i  
f u l l y  rapoft upon t h s e  data and tho conslusDons tha t  we drm frorr 
those d l f far rncos In a seorrats pub1 lcatlon. 
M y  nettonal sc lhn t ls ts  ere cooparafln~ In  recording f ran  the 
ICRISAT standard w s  pheromone *raps a t  locatlons across Indla, 
Pdr  Istan, Bang ladash and S r  1 Lanka. Us nor r u e l v e  data from more 
than 1QO traps from nwe than 50 locatlons. We hope tha t  t h e w  data 
w l l l  a t  Iaast glvo us an ind lcs t lo r  c,f the sessona! and p c g r m h l c  
varl8ttcms In moth poguiat;pns. We also Itope t o  use the data t o  
datwmlne the factors Involved lr the population dynarlcs of t h i s  
m i h ,  Includlns k pooslbla ro le  of m;graflon, These data rlSl b r  
eccurwlrrtad m d  r l l l  torn th. basls for s soparate rtrgcbst, 
W. pnv lous l y  rcrgortd tha* out of a range of ctwmlcals race lwd  
'for twtlng tron Dr.Jacabm of USA,  phenylmtaldohydr, w a s  the m s t  
r t t r s c t l n  when usad In our stbndarc +reps. i n  t h t s  yeas w tasted 25 
w e  c ~ i c 8 1 s r  suppi Id by Prof. H. -Id of tha W 1 a u k  
4nstltutk for B l o c h i s f r y ,  Munlch. M a  of t h s e  eppowd t o  be w r y  
Irr o o n t l n u d  to  Mi p h . r r y l u e t a l W v p h  kM WIN rrrl 81- 
rcarbtc r l d  rs m m?lorlb#*, In our st- )orM 8? IdRlSAT 
Cm9w nd a t  HI-, ThOl trqr cur$h? h u  rol(hr a* ImIW 
M subsirrrtlal n u k r s  . w e  caught 6 H l u w  m cm k l+r fa tr)le 
H). Hm *k r r l d l i l ~ ~  of m b l ~  =Id qm )O O 'YI I 
l~wlrrn fr, cutcho t @  thlr unrapllcrf+d Wt, Of +ho ~~ 
clllllgh* d v r l q  )h, 12 rnto *t 214 (-1 nn fami@. bslrrI 
&hor Inmcts lncludtng many D1.rhtv.lh mm a180 mwgb* In 
tlwn trrpa. 
T M  vrlw of Idmtl tying .fhr.cimts/trq% that  r l l l  a t ~ h  fanla 
W h a  batore t h q  AIW la id  ()OW I n  Obvi.ooae md t)n rawltr tra thlr 
toa to f  pm~lecetaldahyck or. umwrglng. r t ~wkn 
c-M I n  them trapli w e  vary  lor whan r l t h  tho n-8 ot 
H- moth8 caught tn -by p- trlpr (ocmrrrl 
thoarrclds) owr th sum period. W. r l l  l corrtlnw ?ha U I K ~ = ~  for rurr 
rWrutIur, ch.lllcal%. 
3 rrcrcltrr err 1 for 0.39 0.18 0*06 0.29 0.31 Oe64 
2 UO&$ owl Iu 0.56 0.29 0,25 b.f4 0.42 0.76 
t w+Jc orrrtlor 0.66 0.44 0 * f  2 0.45 0.90 Oe7S 
s a m  wW 0.51 0.44 0.43 0.71 0.62 0.70 
1 wok Irter 0.32 0.43 0.55 0.74 0.70 0,60 
2 weehrc Iatu 0.27 0.37 0.64 0.53 0.70 Oe44 
3 u ~ k c  letat 0.42 0.29 0.64 0.34 0,52 0.20 
. . . - " - " . I . .  . . . L I  I,. . - - 0  l.. . . . - - - - - -c-cc- . - - -  
f d l o  391 W l y  crtchr, of moths In lCRlSAT s tmdrrd  traps 
b r l t e d  wl t h  phony Ilcot@ldehyde, wlth md wlthoui rscorblc 
acid or en ntlootldmt a t  Hlsrer 198S. 








30-06 M a y  
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14-20 My 
21-27 M s y  
To study fh. p r c b l r  of l n ~ t l c l t r  urn on p1g.onp.a crop8 ond 
+o denlog practlcsble ro l u t  Ions t o  th#a tha? rl l l be of u t l  l l t y  In 
tsnwlrsv t lelds. An m r l y s l s  of tb uoncrnlcr of p . r i i c lb+ urn rf I l 
be lruludod. 
I n  )revlous r a p o r t ~  h m  dowr fbed tha problams of tha 
appl tcatiorr of prnt lc lda on th t s  crop and reportad ?hot @ntrol lrd 
Droplet Applicatton ( aDA1  a t  u l t a  lor wlum (cr ,  4 I /h r )  can rvold 
SOM 0f these problem and gl ve r8lat lvcl ly good pn i t  control. In t h l r  
year os again cunpr rd  the ra la t l ve  r n r t t s  of a ) A  cwrd conventlonsl 
spraying on t h l s  crop, b a t h  In a formal t r l a l  on ICRlSAT Clnter and In 
farmerst f lalds, The r m u l t s  of the te r t lng  In tbmorst f \#Ids w l  l l 
be ropwtad I n  ?ha FSW c r q p l n g  antorroiqy ryport, 
In this year ra ccmparod ih. us. f  the CbA rplnnlng dlsc 
sprayors r l t h  that  of the m t o r  1 zed knapaeck @preyarb and the hand 
oparatcnl k n e p s s k  sprayer8 In a i r l s l  r l t h  t h r m  ropl lcr t lono ot 0.1 
ha plots. Endorul f m  sprays wra app I lod bccord lng *o  counts at 
oggs and Isrvea on tha crop, Tro spreys -re r q u  t red 
durlns tha flowarlng-pobdlng stsga, 
As can be s m  In T a l a  40 tlw past d q a  and y lo ldr  produced by 
ttla treatments dld not d i f f e r  rlgnlf lcentl y ,  tha a ) A  treatment re9 a t  
least as good as tha c o n ~ n t i o n b l  mthods, Horewr, thr, work Invol wd 
in the a ) A  t reb twnt  ww much leas than I n  t tw other tcr * r s e t n n t a ,  
tor only 4 l l t r a s  of sprsy mix was r q u l r o d  par h u t a r e  tor COA, I n  
contrast t o  2% 1 for tho mtorixcd knupsack md 500 1 for thb  hand 
op.ratod knapsack. Idosl ly the spray mlx for tho (=Oh should be In a 
ncm-phytotortc o l  I of lor volatt l l t y .  As such tornulet k n f l  sro no? 
r . a d l l y  availabla In Indl8. we u W  a sugar syrup solot lon a% a 
d l l w n t  for the mdosclfan concentrste. T h i s  tandad t o  rrducs droplot 
#vqorat 'or  en< the d r O ~ 1 Y t ~  on th6 p Ian?, my have graved to  be 
s t t r ~ t l v a ,  but  t a l c ,  t o  ?ha p m t  8d~ l t s  8nd I a r v ~ ~ ,  
Wa also st impt6d to  measure the actual covarqo of %prey on th. 
plants by urfng a dye f n  tho spray mlx md counttrig the droplet r t b f n e  
on whito cards p l x d  at v8rlous ievelr on th. plants to  rlul i te  
10sv.r. These obs.rvst?ons Indlcatdd +hat the motorlrad knrgswk gave 
thoUes* cowr8$e throughout h e  plant and p8rt lcu iar ly  on the 
undarsurf aces ot  leaves, However, t h  1s my hove h e n  s rwu l t of s 
fa f lure  t o  ruognlta md count mrt of fh. - 1 1  dropiat r t a l n b  
prodwul by tho @A. fw m y  pests, undv leaf snd @hole p lafit 
~ r q r  Is of i rpa tmce but for WJPtbLl on plg.mp.8 the f lonrtng 
tarmlnal,, rhlch  we camcmtred m r  tho +rg$ of tho ptml?l, ~ p a f  
t o  bo tho rjor targot*. 
Fol i ~ l w  +ha succcrjrstul uw of CDA *@In I n  th ls  pu w In- 
t o  .noour- grovter Intwos+ I n  tk urw, of t h l s  ..t)rod m p1gronp.r. 
Table  C4r cod d m  and y t e l d s  t r a  s trrrll cagwlng uu of 
d l f t o r t n g  sprayers on pl-pla a t  ICRISAT b n t w  19624f. 
Hand ~gwetw 34 20 1 57 1710 
knapsack 
notor I red 
knrgsuk 
h t ~ l  Id d * l @ t  32 14 1 49 1740 
App I tcaiw 
To ab+aln l n t ~ l o n  on the b l o m l c r  of ih. p a a h  of p l - p u  
nd chlckp..r. To study th. r f t r t r  of d l f f ~ l n g  cl lwtlc @ I m l ' & r  
vrrlous a g r a m l c  p r r t l c c r  n d  other t u t t r r  arr tho ilti, h 1 8 h d m  
and populrtlms. 
I n  t h l s  yoer wc, cornantratad the work In t h l r  proJact m tb 
corrron th r lps  whlcb Ir found In tlew*rr rf ICRlSA?' bntu - 
M q ) a h j r ~  m. WI, c o l l a ~ d  t h s e  thrlp@ from t field$ 
and s tud led  t h f r  biology In  thr Ieborrtocy In g l a r r  t ubeh  u8lng a 
rogu l s r  supply of trmh f lowrr from pcn+lc tde frm plmtr rs foad, 
The data rcrorded from Shes@ obs@rvatlonr are eumerload Ir1 Tabla 41, 
The nuaar  of nymphs produced by asch fmrrl* under thore mdtt lonr 
rmg.6 f r c r  an warago ot Ierr then four In Octaber/Pbmber t o  anre 
than a l ~ h t  In Jenusry/Fdruary, The mow\ gclnwrt Ion tfrrrr srhowd 
I lttlr vsrlslbi l  l t y ,  not r u rp r l r l ng l y  far  th IrborrSorles are 
glwluslly kapt s t  r o l s t l w l y  consfsnt f q u s t u r . ~ ,  throiogttuut ).ha 
year. 
Table 41 t Obretvstlonr orr the bIoIogy of m r v P t h r f  
f d l n g  on pJg+onpea flowrr I n  tho Isrbarrtory s t  ICRISAT 
Cantar 1983, 
b , o f  Egg Nycrphs 
f m l r s  lncubstlon H . u r c r - r - r *  .. . + .  . . c - - - . - .  ACtlfr 
obsar- par lad No Perfod Wfrllty Longevity 
Wd ( days ) m f g d  (days) (%I  
To rwrttor fleld po0uIa9fonr~ we - I d  f lowus fnn, arrly 
(T-211, wdlwl (GI11 and I$+* (NPCYRI 15) cultlvarr $hrwrghovf tb l r  
f lmlng pwfodr. IhcolSlctrb 100 clawd nd open tlowrs u c h  mk 
froa each c u l t  lmr n d  eoontd tho n-r of du I t s  md nymph thr Ips 
In erch ~ I a r  T 0 ' Y I S O ~  I n  T r b h  42. I t  tm b* 
srwn that  thr papulstlmr tonbed t o  be grrutmt on +h Iriw rturInl;l 
cuttlvrrs. Tha re l r? lwly  h19h ratlo, of adults to  nmhs w a s  r a w  
ourprlrlng, for  the loborstory obwrvot lanr  would Indlca+o +hut m r a  
should be at I a u t  as many nynphs as d u l t s  In a n a r w l  ~ u l a t l m ,  
Table 42r Nudors of th r lps  ( @ r l n l y  )IlglJLvptrhlm ullt.hrt) d u l -  
end nymphs co~ntatl In weah I y rwlplas of open snd u-n 
flowars frm thr- c u l t l v a r ~  of p l g o n p o a  f r a  the pes+lclde 
f r n  area af  lCRl SAT Canter 1982-83. 
. * - .  -- 
No, of th r lps  per 100 f l o n r r  
&,:?!bere Stsrrdrrd Open f lowers hopen flowers 
........... .. ( rn tur l4y I  w+l))( . . - C I C I W I  
Nymph6 Mu l?s Nyn~hs  Mu l t s  
It cen be seen tha t  the avusga nuslber of t h r  Ips per f lowor 
mr Id consldarabl y across tha season, t h r a  was also ~ 0 1 1 s l d o r ~ I a  
uarlotlon tm f lor+r t o  f l a w r ,  v ? t h  w y  f l w r s  f rn  of thrlpr. 
Thm onrrll pvarge of 5.8 thrtps pr f l o n r  conflnrs th83 i h l s  In-? 
tr vary c m b o r r  plgo0ng.a. I t s  role Is s t t l l  c m t r o ~ ~ ~ s l a l .  Scma 
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SIUDI(E$ OH tSIE m A t l C M  OC THE WTUAS E l r v v r S  
of t)lE CUPS ?Ens 
(a1 TO rupplommnf m l s t l n g  deta on tho natural m i r o t  
01-nts of the I posts both on S h ,  torgat 
crops snd on ?blr  r l t o rna ta  hoct plants. 
( b l  70 study ?ha p o l 8 l b l l l t l e s  of w ~ n t r t t m  of tb 
neiurel con?rol e l w t 6  and t o  est lnsta tho 
cort/banafft returns of such warurrs ,  
Wo continued t o  rronltor the o ~ m a l  p a r m l t f u  of 
I e r v w  by c o l l l r t l n g  s from p l ~ m p m  In wr pest lc lde trw 
f l e l d r  and raw lng  t h o @  fndlv idual ly  In  tubas, Tho sunsrlsd data 
from thaw observet Ions arcl shorn In  Tab l a  43. I n  t h l r  pet the 
dmlnent p r r m l t e $  w r a  t a h l n l d r ,  as In  prevlous yoerr on thlr crap. 
Early In  the season In NoHnberr rrr the mi c r ,  
but In a l l  other m t h s  h.11_I was da lnent .  
Anal yols of i t ta data according t o  tho s f  r e  of the l r r v r n  when 
c o l l u t r d  s M  s mch graator incldonca of p a r m l t l u l  In  the larger 
l v v n  (Table 44) .  Thlr I s  acpoctod where the tachh tds  are thr r j o r  
pr tes l t rs ,  S l m l  Irr col Iact lons from other hosts l n c l ~ d l n ~  chtckprs 
and the c r o r l r  tond t o  have greater p w r s l t l r a  In  the youngw Iarvm, 
rrulnly crused by hymenoptera, which tend t o  be r a l s t l w l y  u~xmarrr on 
P l9-w-* 
Wo c m t l n u d  to molntoin Ieboratory c u l t u r m  of tb wotlc 
tachlnld parastto m. Thlr  I n s a t  wasor lg lna l l y  
lrpoctod frwn the USA where It I s  a c n r v ~ r  paraslte on th w s  
spp I n  the country, In  t h l s  year w q a i n  sttuptad to srtslbl lsh t h l s  
porosltm In our p l g m p e s  f ie lds,  for t h l s  w r d  four row s t r i p s  
of an a t  cu l t l va r  (ICe"L-81) between largor s t r l p s  (24 r w s )  of 6 
mld m t u r l t ~  cu l t l va r  (1-1). This uirured tha t  t b r e  was b 
coclt lnuws supp I y of t l m r s  and pods t o  #* as hosts for w s  
f r #  October t o  fllbtuary. Wo made four releases of the paras It+, 
t o f s l l l n g  384 MW fmelos from Nourber t o  January. FWowr les  of 
I r r v m  Mda 22 t o  25 drys a f te r  .#h p a r m l t a  roleasr g a ~  
no avld.nce of p a r a l t o  o s t a b l l s ~ t .  
A t  t l r s  that@ w n  r a l a t l w l y  f Larvae of tha 
protwrod l n s t r r s  (4th and 5th)  avr l  lablo on th, plgampea rt tho t l r  
of p8rrrlW rolrasa, snd t h l s  may haw acooontd for tho 
~ t d l l o h p n t ,  14mwrr tho n a t 1 ~  tachlnld pwasltes tb r lmd 
umlkr tha cmd l t l ons  and on the papulat lms s ra l lub le  In 
no. of Iwvm ]I pwml~lm 
M t h  --IcII~I~cI~c----~-~ -0- yc1-0 
Obucwd O l d  P r r r I t l r e d  Total Ar#yi Survlwr 
January 259 123 92 36 68 
S l t o  of rh.n 
col loctad 
No, of i r r v r o  o b u r v d  
Ho. of lwvcn d l e d  
I of pwrrrrltlsn ( t o t a l )  6 10 2 1 
t h l r  man. Ewi irr rtuPlrl8 in lup f l d d  cap$, lndluhd tM 
thlr acotlc pwwltr crr pwrrlt lu tha IYVICI, In OW t l a l d  
~ I t l o n ~ .  Wm, i n  8 p l h  of t 8 l w r r  i n  3 p m f s  r rti l l  h v r  no 
w l b n c e  of r # t l b l l a h n * .  k w l i l  contlnvr t0 rtudy thr reams for 
QUI f t l  lure 90 o s t ( l b l l ~ h  t h h  p u m l t e  i n  arr f l r lds .  for it i s  m) 
mgy t o  r w  i s  our Irbor89orirr. homajor p r o b l r  my br tho l r ~ l  
of synchrony b r t m b  th. g m r a t  Ion$ of the pwaa l t e  md its host a t  
I m I S A T o  T h  m g n r e t l o n  tlm for brlng 10 drys and 
tW tor 23 drys.  As tb p u n l h  Is rmtrlttcd e l m ?  
mtlrrly t o  et'techlng the fourth lnrtar i r r ve r  of ttr hart, r 
cmtInueI $upply of ovwlnpplng gmw8t~m~ of th hort  w l l l  be 
r o q u l r d  I f  t h l r  prrwi!*e 1s t o  thrfw In f l e l d  cordltlonn, It 18 
evldcnt that t h l r  parasite my be ot value In som cram of Indl t ,  tor 
It h a  boon roportrd +e hrva @#tab l l s W l t se  l t a t  Bmprlora end uo 
hopr for rliallsr success In other loce+lons. 
The ctudy md c o l l c t l o n  of drtr cowerninl; TI+ p s r a l t n  ot 
le rrlrtlvrly w8yr for s l q l e  col l c t l onr  of the ~ Q S  me 
Irrvee f r m  the f l 4 lds  end oubsquont resrlng end observatton of t h e  
i n  tho Iebofrrtory w i l l  givo in formt lcm on the ran90 wrd crxt@nt of tha 
p w m l t r r  p roswi .  Qbluvat lons of pradatlon rrr not ro easy, for e 
p e t  d e a l  of ta4lous obrwvrtlon con glvm r r I a t 1 m I ~  IlHlr 
l n f o n r t l o n  snd Ieboretory ob~wvst lons of s u s p u t d  prdators ore 
Ilkaly t o  yteld r r nu l t s  fhst  r e  r t yp lce l  of f i e l d  bohsrlcqjr, 
Ccm~puwtly there Is r p w l t y  of l n f w t l o n  on the prodatas of 
p In ~ l s t  crops. In  prevlour p a r s  rcl he* Ident l f  led srvwal 
w t h r o p d r  +)let or0 c-n on plg.onp08~ end which wIII feed upon 
OQQB and young l r r v w  In the laboratory. I n  t h i s  yrsr we 
lrgatn devot@d MM tlm t o  Iabor8tory and f i e l d  r tudles of those. 
We mnltofad the nwAbrrs of spiders and of the larvae of 
In  two pmt l c l de  f r r r  f le lds a t  ICRlSAf C l n t e ~ r  wlth wWl) 
obsorv@tlon$ from Nowet  1962 t o  February 1983, In  both f le lds the, 
nuabus of sp l darn r u o r d M  w e  r e  l a t  l w l y l ~ r  aver ag l n$ 1 ess than 
two rplders par mbr of row, for  mch of *ha per i d .  WMT~ t b r e  
u s  r d l s t l n c t  pa31 In tha pogu la t lm of spldars In early P ~ v b e r r  
tm or thrw wrnks after paah ~ o p u  latlons of young Lrrvw 
wr-a rocordad I n  these f ie lds.  In rrddltlon there war r second pa& of 
rpldar populrt lons i n  om of the f l e lds  In mid Jmuuy. Hare q 8 l n  
t h l o  poJI w a s  tw or throe W s  af ter  a pedc of ywng 
v These data may IndIcr te a Ueprrrdsmo of the spfder 
populations upon the M u  pogulatlons 'n  t b t s  crop. 
Uo rsnglod pradwhrr In  I#r@ p l o t 1  (12 ra ts  of 39 n) of C 11  
plgeonpeo gram In t laid BW 141 ( vu t l l l o l ) ,  Ona ot thma plot$ mar 
jet? pestlcid. t r n  n d  *ha u t b r  ras rptayd tulcl, wlth DOt t t i  
cmtrol tRa -4 p o ~ u l r t i a n r ,  Thore urn li 81gnIf Icant rductlon 
of th nuabw ot CaccInql t I d  adult8 +repad OR sticky borrdr In tb 
IW)f sprayed plo* when corgwd w M h  thore In *h p c ~ t  l c l h  ft- plo*, 
Wernvmr, there wra no s lgn I t lemt  roduct lmr I f i  the rr-s of 8plb.c~ 
arrd cacelnal IIdr r u o r d d  from tha p i n t 8  by dlrlodglng nor In the 
rimer ot ants rlrrcordlrd I F  pltf@l l trap8 In the spr@w plot, T h l $  
wo raihar surprlslhg for r e  mputad t o  f l n d  large rduc t lonr  I n  *ha 
pro8ator pogu lstlonr In the sprayrd plot. 
To dewlop the corrcapt md p r u t l c a  of n t q r a t d  prnt r#repmt 
on p l g m r r p .  To I d m t l f y  and bowlop IndlrIdo8I oqmmts or 
p r u t l c e 8  th8t  w l l l  reduce p4St%@uwd losuo  on the crop, wrd to  
ewntu r l  I y  corS,ine t h e m  Into a pract ica l  pack- for urr, s t  tho 
famwr level, 
( a )  lnract lc lde use, lnsludlng Ingroved rgpl lcat lon 
ta hn l quer 
( b )  host plant ra8lstmce (6s In W-En*-2, 
( c )  b lologlcal  control (WSP-Ent-4) 
( d l  cu l tu rs l  practlce fncludlng Intercropplng, 
Tho e t f w t  of Incraaslng plmt dms l t y  f ra r  4.4 t o  1 3 3  plants 
~r squrre notar in  s res l r ten t  gcsrotype (ICP 2223) end In s 
ruaceptlbla gonotypo (PP€ W )  warm mnl torad In t r l s l s  on both Alflsol 
end Vwtlaol In 1961-82, In th Al f l so l  t r i a l  t h w a  was s r d u c t l m  
In y ie ld (17%) a t  claw speclng In th s u s c ~ t l b l r  *notype# but not 
In tha r m l $ t s n t  se l u t l on ,  In the vwtfsol  t r l a l  the closer spec in^ 
I d  t o  an tncrerra In y le ld  In both genotypes, but t h l r  war groator i n  
?ha r m l r t s n t  s a l u t l o n  (53%) t h m  in the susceptlbla (5%). Tho 
dlftarcnco6 n r a  mrtnl y a t t r  lbutab l a  t o  th pod dsoryr causad by 
Inracts, por t lcu lar ly  m, I n  th f i r s t  flush, 
In th la  year w conducteC tw  f r l a l s  e t  1CRISAT Wtter, both on 
Vert lsol but b f t h  one pcntlcldu f r e e  snd tho other Insrct lc lda 
protoc tad. Eoch tr 1 r l war of tro gonotypes ( 1-2223 end PPE-50) s t  
two spedngs - 75 x 30 cm (4.4 p lmtsJn arid 75 x 10 cn (13,: 
piants/m 1, E8ch t r l a l  was of fec ta r l s l  design r l t h  four repl lc8tIons 
of p lots  16 rows of 4~ ( # f a  1, 
In  th t r l r l  on tho pastlcldo trae block (BUS 48) t h r r  we$ a 
saver@ &J&$hl$ sttack during the f l r s t  f lush of f l o w r l n ~  and 
podding so that iha pod dsmsge was almost total, awn in  tha r o s l s t m i  
genotype (ICP-2223), Thore w s s ~ l s a c m r l d v c l b l a p d  d r a g s  i~ I h c  
second t l u ~ h  md tho ylelds fron t h i s  t r l s l  wan lor, The pod d m q p  
md y l a l d  data from both tfushes are surrrrrls.6 In Tabla 45, It can 
br, $om that the r esk tan t  c l r l t ivar  gave the 1-r ytelds own though 
It had lower pod and seed d u g . .  The c l o r u  rprlnp pve Incroed  
yleld In both gcwrotypes, In sp f te  of an Increased prcontslpe of pad 
durgc,  at  the closer sprclng In ICP-2223, T h l s  1ndicat.d that  the 
grrurhr pod probuctlon, both by tho suscsptlbla wepa and s t  the 
closer spmlnq more than compensated for th Incra8s+, In pormtsrgr, 
pod d m  wuwletd w l t h  those fsctorr .  The on ly  d l t t a r n c d s  +hat 
rwu slgniftcbnt w r o  for the second h w v a t  y l e l d ~ r  both for s p r l n g  
nd rpulng n poqpa  intwrtlan 8nd for thr pod md mad d m  ot 
thr soccnd hum? (TO. the ~ ) ~ ) * y p m .  
T&te 451 T b  rftut of p l n t  dmalty on pod md md d v  n d  yield 
In rml#tnt md tumptlblr qmotypm In r W a l  
a p+~+IcId* t t n  ~ r t t ~ 1  t lald 4 ICRISAT CUI~W, 
19a243 a 
f Pod X s n d  Craln y Id.  
Plmt d m @  d- (kg/ha) 
( irwl@~p*~ dm8 I t y /  ----• . . I L I I V C I  *CIL...VZI 
'i 
m a  181 2nd 1s t  2nd 1st  2nd Tot81 
pick pick plck pick plck pick 
In tha protutbd tr le l ,  whwr qhrw frpr8ys of ~ d o @ u f  fm wrll 
gpi l rd  by a h[gb chsrmco trae40r  sprayar, It rrs obvlous that tho 
spray i ng war no* vrr s ~ l s ' t  ' In  control l ng fh M-I for pod 
dm, rvwqod over 801 In '* : r t n *  hervrrt  (Teblr 46). Hue thr 
first harvest v le~d Crom the reslstmt genotype we# conrlderrbly 
0r.rf.r than th8? f r a  t s u ~ e p t  I b ' c  pnotypr, but the s-d 
harvest yield frm tho su#cept~tle cultivrr war nore thm cwpc~lrat~l 
for this. Therg was I HI):! md ~nslgniflcult rdwtlon in y l r l b  e l  
thoclomr r p c l n g  in  both gmotyper. Thrr nrr no stgniflcrnt 
int#ratI~crs. C o u n b  of plant$ Irt h8rvwt I n d l c a t 8 d 0 ~ l s l d u ~ l o  
plmt .wtrllty, prrtlculrrly i n  tM plots of the c l o r r  spacod, 
rrrlsfrt  gmotype, ?I* trrrtrnt +hrt gave tlw lowast y lrldfi. 
IC sad Orlrln y l d .  
Plm? d - 9 ~  d r r g r  (kNh.1 
Ganotypes dm,ltb; --.... . . r r r r r r r r  r r r ~ * < - ~  
m 1 s t  2nd 1 s t  2nd 1 s t  2nd T O W  
p lck  plck plck plck pick pick 
These trlrls lndlc#t.d i n  t h l s  y r u  a t  lam?, the* th. s p r h $ r .  
tntod hw I lttla aft=+ on past 8-• or ylr Ids @van though 
) 1 L U W p ~ p u l s t l o n r  wragrlrster a? t h c l o u r  spacing. They elso 
s k u a d  that t low, of rorlstancc t o  In I-2223 i s  
insuf f tc lent t o  91 vo a y l s l d  b w  ' i +  under the mwrr 
8ttscks t h r t  wrr oncdlrntu.d in t h  Is yasr. 
A t  Hlsssr wr tastad t w  gmotyporr PPE-45 ( r r l s t a n t )  and 
lePlf228-El ( s u u ~ t l b l o )  st two p l a n t  densltlas - 150 x 20 cm (8.4 
plsntr/m md50 x 15 cm (22.2 plantsln 1 In tn,rrgllcetlono. A s s t  
ICRlSAT bnfer  th populst Ions par unrt wlu w e  gracltor a t  
tha claw spacing. Thore rsr r ml l Increase In tha percmtagp of 
pod d m  ( f r a  M to 36%) in b o t h  cultlvclrr st tho clcsor Mslty. 
Hanver, a much IarbPl)r Incrows In tha nu*er of pods produced par 
n oror st th closer spsc lng  Id to  a SOX fncrwm In vleldr In 
* I t *  of tha grmtor  Insact d m g o ,  In  tha resistant gmotype end m 
Imreaw In the susceptlbla gemtype. 
A t  Gral  lor ua cOnduc*ad 0 tr lal  of t10 p o t y p a ~  QM k n m  t o  be 
t+rts+m+ t o  p o d f l y  (ICP 8102-5 St -XB)  md tha a t h u  r $uurgttbta 
gno tyw  ( ICp &Q6) a* tm p i n t  dmsltler 75 x 30 a 14.1 plmtrlm 1 
snd 75 u 70 cm (13.3 plrrrtr/n 1 I n  t.o rllrpllcrtlmr, T h  total of 
:nrut c&us.d pod snd m d  d q o  tmded to  dacrcHsicr nt  the c Iowr 
s p a  l n ~  r +he re, irtmt c u l t  tvar but there was e s t  Ight h ~ ~ r m r s ~  In 
th dsrrsgr ' P  +h+ r~8ccrpt:bra gwotypcr et  +ha clomt spuIng.  There 
w r  large 'ncreases I n  y l 9 l d  : n  both gm~typcn st tM clolliet rprclng,  
p&r+icuiar r y n tha ras lstwt  genotype, r h l c h  substmtlll l y  ~ t y l e l d d  
the  susc.gttt l e  gmo~yyp~, 
Thr ~ t u d l ~ ~  WJP w, ?b i & t ' v ~  of rhlch -17 
d q e  the nodulrc on thr rccts of plg#npr md o rar otbr  lqm 
rc@+$, wure wntlnurd In cooprrtlon 41th our Mlcroblolq~ 
subprogra. 
I n  the prevlous year w roporful that tha d d l t l m  at f lrhnel t o  
our t r p s  1.d to  irrge i ~ r r n r r  in clkhm of ?he ndule  Qmagfng 
f l y .  In  t h i s  yeer wccrmgsred trcrgs rlth md rltbut flshrrrl a t  
t h r m  locsttons (US 50, BUS 1 3 A  r t d  BM 14E) orr ImISAT Canfar, The 
nm nubar of f l la$ cough+ w r  f r g / W  l n c r m d  f r o  80 t o  264 
(gS.01 rlth tho d d l t t o n  of f ish u r l .  Thus, thue Is no doubt tbt 
ml$tonrd f l s h  r r l  1 %  strongly a t t r r t l v r  t o  N.dJJfi m. 8s It 
also Ir t o  thr rw~hwl shootf l y.  
We r r o r d r d  tha numbers of ~.vfiI.I.I# rdu l ta  t rppd r r h  
weah in  trgs belted rlth f ls)url i n  ms 50 fm r l d  July t o  rld 
Nomabar. Thorr war 0 vary large i n c r r r r  In  catchrr In August, w l th  
lor0 than 500 f llrs/trg/uW. Tho crtchrs r r r  grrt ly rrducul, t o  
no w e  than M p r  W, by mld S o p h r b r  md frcn then on r t e d l l y  
d u l l n d  un t l  l no flier were caught In Movrbrr. 
We  conduct^ e tr l el t o  drtomlne rhathrr r could i n d m  greater 
In f r r ta t lon  by th r  noQule d w g l n g  f 1y In plants, by g p l y l n g  t lsh 
url t o  th 601 l 8bOw tblt r m t a .  F lsh ma1 wrs a p p l l d  t r ice  
(August 19 n d  266) on two a r m s  of wll In BUS 50 n d  rr then wrpled 
plants from three locstlofls frm thr treatad and control arms In that  
flrld on hptmr 9. T h  m n-or of nodules d q l d  pot p l n t  
war u c h  grootrr in thr f lshms! treated a r r r  (53) than In tho 
untreated (20). W n r ,  tha total n w e r s  of noduJes per p l a n t  also 
tondrd t o  be proater In tho f l s h M l  trrtd w m ,  so *thr pomntage 
of  tamgod n d u l r ,  In the plntr from tM treatad plots (895.) w a s  not 
u c h  greater thm that frm the control plots (71%). I t  i s  cleat tha t  
n c n  unlpulete  nodule dmqlng f l y  popul8tlons md d m q o  t o  roe 
uc-t by th use of f lsh ma1 8nC re lntmd to  furthllr study th 
ptct lca i  valur of t h l s ,  
- ~ ~ o ~ - u - - - - - ~ - ~ ~ - - - ~ - - - - m * m ~ ~ ~ m ~ - ~  
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